


available in the information in this docket. Once the comment period closes,
EPA will review all comments and revise the risk assessments, as necessary.
These preliminary risk assessments represent an early stage in the process by
which EPA is evaluating the regulatory requirements applicable to existing
pesticides. Through this opportunity for notice and comment, the Agency hopes
to advance the openness and scientific soundness underpinning its decisions.
This process is designed to assure that America continues to enjoy the safest and
most abundant food supply. Through implementation of EPA’s tolerance
reassessment program under the Food Quality Protection Act, the food supply
will become even safer. Leading health experts recommend that all people eat a
wide variety of foods, including at least five servings of fruits and vegetables a
day.

Note: This sheet is provided to help the reader understand how refined and
developed the pesticide file is as of the date prepared, what if any changes have
occurred recently, and what new information, if any, is expected to be included
in the analysis before decisions are made. It is not meant to be a summary of
all current information regarding the chemical. Rather, the sheet provides
some context to better understand the substantive material in the docket ( RED
chapters, registrant rebuttals, Agency responses to rebuttals, etc.) for this
pesticide.

Further, in some cases, differences may be noted between the RED chapters and
the Agency’s comprehensive reports on the hazard identification information and
safety factors for all organophosphates. In these cases, information in the
comprehensive reports is the most current and will, barring the submission of
more data that the Agency finds useful, be used in the risk assessments.

ck Housenger, ActingDirector
Special Review and Reregistration
Division
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Special Review and Reregistration Division (H7508W)
Office of Pesticide Programs

U. S. Environmental Protection Agency

401 M Street, S. W.

Washington, DC 20460

Dear Mr. Waldrop:
Subject: Bensulide: Chemical No. 9801, Case No. 2035

FIFRA 1988 Accelerated Reregistration Program
Ecological Effects and Fate Draft RED Chapter

Thank you for your letter of February 19 and the opportunity to review the draft
RED chapter, which we received on February 23. Our comments are as follows:

Progress Report

Avian Study
The second mallard duck reproduction study [71-4(b)] was submitted to the

Agency on February 2, 1998 [MRID 44486901]. A NOEL was established in this
study.

Terrestrial Field Dissipation
The Agency noted that our most recent terrestrial field dissipation study [164-1;

MRID 44297001] is upgradeable with the submission of a soil storage stability
study. That study is ongoing; a status report, prepared by the study director, was
submitted to Susan Jennings on February 11, 1998.

We have contacted the study director regarding the comment in your letter of
February 19 regarding the incomplete identification of soil characterization data.
Sixteen soil analyses are found on pages 72-75 of MRID 44297001, but we
acknowledge that their identification is unclear. We expect to submit a clarification
to the Agency within the next two weeks.

Although Gowan Company strongly disagrees with the Agency’s conclusions
regarding the persistence of bensulide in soil, we acknowledge that additional
reliable information on soil dissipation available in a timely manner would be
desirable. Therefore, Gowan Company has committed to conduct yet another
terrestrial soil dissipation study, beginning in the spring of 1998. This study will be
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conducted by American Agricultural Services, Inc. on their research farm in
Lucama, NC. We expect that an interim report can be available on or before 1Q99,
which is substantially before the soil storage stability study will be available to
validate our most recent study.

Other

Gowan Company strongly disagrees with the Agency’s assumptions regarding the
levels of bensulide which might be present in avian or mammalian diets. Therefore,
we have modified the protocol for a turf foliar residue dissipation study [132-1(a}]
to include a second sampling technique. Grass clippings will be taken as well as
dislodgeable residues. Total residues (not dislodgeable residues) in grass clippings
are assumed to be representative of potential residues in the diet of certain avian
species such as geese. On March 12, 1998, the protocol for this study was
submitted to Lois Rossi under the Outdoor Residential DCI. This study will be
conducted in 1998 and results are expected to be available during or before 1Q99.

Specific Comments

We were disappointed in the quality of the draft RED. The flaws are so serious
that it is entirely inappropriate to discuss risk mitigation at this time.

It is difficult to provide a systematic response to the Agency’s review within the
time frame which you have allowed us. Nevertheless, we offer the following
specific comments on the draft DCI. Comments are organized by page number in
the draft RED chapter.

RED p. 1, par. 1 {plants):

"Risk to nontarget plants could not be assessed because data have been submitted
for neither terrestrial nor aquatic plants."

Gowan response:

It is true that studies conforming to Guidelines 123-1 and 123-2 are not available.
Phytotoxicity data on many agricultural and ornamental crops have been available
for three decades, however, so there is not an absence of information.
Considerable information was submitted to the Agency during the period when
efficacy and phytotoxicity data were routinely required for registration. Please see
Attachment 1 for a list of studies which are on file with the Agency and which
contain information on phytotoxicity.

We wish to point out that bensulide is effective as a herbicide only if applied before
emergence of the seedling. If the seedling has already emerged from the soil,
bensulide is not effective on any target plant, and it is therefore reasonable to
assume that it would have littie effect on non-target plants.

RED p. 1, par. 3 (birds):



"For granular products used on turf and ornamentals, the risk quotients indicate -
high acute risk...."

Gowan response:
We strongly disagree for two reasons:

Our first reason is that the Agency used upper limit residue estimates derived by
the Hoerger and Kenaga approach (cf. RED p. 36) to estimate residues on various
avian and mammalian feeds. As we noted above, the Agency is assuming, for
example, that bensulide residues in short grass are as high as 3,000 ppm. lItis
generally recognized, however, that the Hoerger/Kenaga estimates are well above
typical residue values. This is illustrated by comparing their predictions of upper
residue limits with tolerance values in 40 CFR Part 180. There are no 3,000 ppm
tolerances, and only a handful of tolerances greater than 30 ppm. The highest
tolerance for any chemical on grass is 300 ppm [MCPA; 180.339]. Therefore we
think it likely that the Agency’s estimate of initial residues immediately after
treatment is at least one order of magnitude too high.

It is instructive to refer to a published study by Niemczky and Krause, which was
referenced by the Agency in the draft RED (cf. pp. 14, 57, 59 and 63). In a turf
study, residues of bensulide in thatch and soil were measured after application in
two successive years. Maximum seasonal residues of bensulide in thatch were
14.43 ppm in 1988 and 14.27 ppm in 1989 (cf. p. 534 of the article) - more than
two orders of magnitude below a level of 3,000 ppm. We believe it is reasonable
to assume that residues in thatch are not greatly below the residue levels which
would be expected on grass.

The second and most important reason is this: the Agency did not consistently
take into consideration the fact that bensulide products must be watered into the
" soil in order to be effective, although this is noted on page 5 and elsewhere in the
draft RED, however. Please refer to page 54 of the draft RED, par. 5, with which
we agree completely:

"To be effective, bensulide must be incorporated into the soil either by
mechanical incorporation or by irrigation. This is clearly stated on the label.
This practice would distribute the chemical into the soil, making less
available to wildlife feeding on the surface.”

In support of the Agency’s statement on p. 54 of the RED, please note that the
following instructions appear on various labels:

Prefar 4-E (Gowan Company, EPA Reg. No. 10163-200):
"Apply Prefar 4-E preemergence only on crops where the application is
followed by immediate irrigation. Delaying irrigation more than 36 hours
may result in poor weed control.”
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Bensumec 4 LF (PBl/Gordon Corporation, EPA Reg. No. 2217-696):
"Bensumec 4 LF must be watered into the soil immediately after application.
Irrigate with % to 1 inch of water following the herbicide application to
established lawns, ornamentals and groundcovers."

Pre-San Granular 12.5G (PBl/Gordon Corporation, EPA Reg. No. 10163-198-2217):
"Sprinkle the area with water for 10 or 15 minutes after application to wash
Presan Granular 12.5G down into the soil where the weed seeds are
located.”

Clean Crop Betasan 12.5G (Platte Chemical Company, EPA Reg. No. 34704-209):
"Sprinkle the area with water for 10 to 15 minutes after application to wash
Betasan 12.5G down into the soil where the weed seeds are located.”

Goosegrass/Crabgrass Control (The Scotts Company, EPA Reg. No. 5638-164):
"Water in after application with % to 'z inch of water.”

Green Light Betasan 3.6 Granules (Green Light Company, EPA Reg. No. 869-212):
"Sprinkle the area with water for 10 or 15 minutes after application to wash
the Betasan down into the soil where the weed seeds are located.”

Gowan Company maintains that residues present on grass and thus available to
birds or mammals will be very low after irrigating in according to label directions.
We have committed to determine residues on grass before and after irrigating, and
for 35 days thereafter, in conjunction with the 1998 turf foliar dissipation study
discussed above.

As a point of clarification, it appears to us that the Agency is concerned only with
the direct application of bensulide on vegetation, not residues resulting from drift.
We agree fully with the draft RED, p. 54, par. 4:
"Bensulide is applied to vegetable fields using ground equipment that directs
the spray to the ground or using drip or microjet chemigation systems which
produce minimal spray drift. Therefore, little exposure is expected due to
residues on vegetation in offsite habitats.”

Gowan Company regards the inconsistent assumption of incorporation by irrigation
to be one of the two fundamental problems with the draft RED. We believe that
potential dietary exposure has been greatly overestimated because of this.

RED p. 1, par. 4 {mammals):

"Risk quotients for all uses of EC products fall in the range of high acute risk for
some herbivorous and insectivorous mammals...Use of both EC and granular
products on all use sites is predicted to pose a high risk of chronic effects in
mammals."

Gowan response:



"All weed growth and crop stubble must be must be thoroughly worked into
the soil before application."

Bensumec 4 LF (PBI/Gordon Corporation, EPA Reg. No. 2217-696);

Pre-San Granular 12.5G (PBI/Gordon Corporation, EPA Reg. No. 10163-198-2217);

Pre-San Granular 7G (PBl/Gordon Corporation, EPA Reg. No. 10163-204-2217);

Clean Crop Betasan 12.5G (Platte Chemical Company, EPA Reg. No. 34704-209);

Green Light Betasan 3.6 Granules (Green Light Company, EPA Reg. No. 869-212);
"Remove leaves, dead or tall grass, and other debris before applying [product
name] to turf areas. Any weeds present around ornamentals must be
removed or worked into the soil before applying [product name].”

RED p. 38, par. 3 (toxicity of granules):

"Birds may be exposed to granular pesticides ingesting granules when foraging for
food or grit...Risk quotients are calculated...."

Gowan response:

Once again we will make the point concerning the necessity of watering in the
granules in order for them to be herbicidally effective. "Watering in" involves the
dissolution of the clay granule and movement of the active ingredient onto the
surface of the soil in order to be herbicidally effective. After watering in, there are
no granules for birds to ingest. The risk quotients calculated on page 38 of the
draft RED are therefore completely inappropriate, as are the conclusions derived
from these calculations.

RED p. 41 (toxicity to mammals):

"The acute risk of bensulide appears to be greater for mammals than for birds...Use
of EC products do not pose a high risk to granivorous mammails...

Risk quotients indicate that registration as restricted use is warranted for all
registered EC uses...."

Gowan response:

Please refer to our discussion above regarding birds [RED p. 37, par. 2].
Insectivorous and herbivorous mammals do not inhabit and feed in freshly planted
vegetable fields which are devoid of vegetation. The risk to these species is
therefore zero.

Insectivorous and herbivorous mammals which may be present on turf (e.g., golf
course greens and sod farms) are generally regarded as pests, and steps are
generally taken to destroy them.

RED p. 42, par. 3 (toxicity to granivorous mammals):
"...The residues carried over would probably be significant only in seeds and waste
grain lying on the soil surface....”

Gowan response:



Granivorous mammals will not find food on turf which is well kept because grasses
are not allowed to go to seed. Given the cost of bensulide on turf (approximately

$100 per acre for a 6 Ib a.i./A application rate), the turf is expected to be well
kept.

Seeds and waste grain should not be lying on the soil surface of an agricultural
field treated with Prefar (agricultural bensulide). Prefar cannot be used in no-till
farming; the ground must be carefully prepared before planting and application.

Prefar is effective as a herbicide only against seedlings before they emerge from
the ground.

RED p. 46, par. 2 (toxicity to fish):

“In summary, uses of granular bensulide on turf and ornamentals generally poses a
high acute risk to freshwater fish...However, unincorporated broadcast applications
of EC formulations on turf, ornamentals and vegetables at 6 |b a.i./A or greater
pose a risk that may warrant restricted use classification..."

Gowan response:
All bensulide formulations are incorporated into the soil either mechanically or by
watering in; the compound is not herbicidally active otherwise.

RED p. 44, par. 3 (toxicity to freshwater fish)

"Risk quotients for freshwater fish are given below.”

and

RED p. 46, par. 4 (toxicity to freshwater invertebrates)

"Risk quotients are given below."

and

RED p. 48, par. 3 {toxicity to estuarine and marine fish}

"The acute risk quotients for estuarine and marine fish are tabulated below."
and

RED p. 50, par. 3 (toxicity to estuarine and marine invertebrates):

"The acute risk quotients for estuarine and marine invertebrates are tabulated
below."

Gowan response:

The Agency’s calculations of maximum EECs were done using PRZM/EXAMS
modeling (e.g., compare p. 23 with p. 45 of the RED). These numbers are subject
to the uncertainties discussed on p. 24 of the RED, including the presumption of an
extremely long soil half-life. We have addressed the soil half-life issue above. We
believe that inappropriate inputs were used in the model and therefore the outputs
are not reflective of the behavior of bensulide in the real world. We consider the
Agency’s risk conclusions to be correspondingly flawed.

RED p. 59, par. 3 (buildup with repeated applications):
"...In a field study conducted on a golf course treated with granular bensulide,
residues of bensulide were observed to persist in the thatch layer from one spring
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application to another (Niemczyk and Krause, 1994). Therefore...the amount of
contamination may increase over time as bensulide accumulates in soil and thatch
from repeated applications.”

Gowan response:

Theory is not supported by experiment in the very study to which the Agency
refers. Bensulide was measured in two plots (with and without thatch) over two
successive years at four soil depths; residues in thatch were also measured, for a
total of nine pairs of residue numbers. Residues in the second year were higher in
only three of the nine pairs. The residue analyses of Niemczyk and Krause do not

support the Agency’s hypothesis of significant buildup of residues with repeated
applications.

Again, we thank the Agency for the opportunity to review the draft RED chapter.

Sincerely,

L~

Robert E. Hawk
Regulatory Affairs Manager

cc: Susan Jennings



ATTACHMENT 1

BENSULIDE: STUDIES WHICH CONTAIN INFORMATION ON PHYTOTOXICITY



00027522 Skogley, C.R.; Anderson, M.; Barnes, J.; et al. (1974) Betasan--Re-
duced Rate for Crabgrass Control. {Unpublished study received
Jun 12, 1975 under 476-1897; prepared in cooperation with Univ.
of Rhode Island and others, submitted by Stauffer Chemical Co.,
Richmond, Calif.; CDL:221276-A)

00022211 Spragins, C.A.; Blakemore, C.; Woodyear, E.C.; et al. (1966) Com-
pound Performance Report: Test No. H-22-L-65. (Unpublished
study including test nos. H-21-L-65, H-16-L-65, H-13-L-65...,
received Jun 20, 1967 under 476-1198; prepared in cooperation
with Barham Brothers and others, submitted by Stauffer Chemical
Co., Richmond, Calif.; CDL:003736-M)

00022308 Baker, R.S.; Holstun, J.T., Jr.; Schweizer, E.E. (1962) Evaluation
of Herbicides for Nutsedge Control in Cotton: Hatch 2538-1B.
(Unpublished study including line project CR fl 19, received Feb
14, 1964 under 476-1198; prepared by U.S. Agricultural Research
Service, Crops Research Div. and Agricultural Engineering Re-
search Div., submitted by Stauffer Chemical Co., Richmond,

Calif.; CDL:221912-E)

00025017 Orsenigo, J.R. (1962) Preplant Sub-surface Control Tests|. (Un-
published study received Jun 20, 1967 under 476-1533; prepared
by Univ. of Florida, Everglades Experiment Station, submitted by
Stauffer Chemical Co., Richmond, Calif.; CDL:094815-K)

00028797 Dickel, C.P.; Kappos, S.; Hardman, N.; et al. (1973) Devrinol +
Tillam (Tank Mix) on Tomatoes in California. (Unpublished study
received Dec 17, 1974 under 476-2108; prepared in cooperation
with Pure-Gro and others, submitted by Stauffer Chemical Co.,
Richmond, Calif.; CDL:001019-B)

00028825 Jacklin, D.; Renz, A.; Scott, B.; et al. (1970) Efficacy Data for
Prefar on Bluegrass|: Test No. H-177-P-70. (Unpublished study
including test nos. H-5-P-69, H-6-P-69 and H-136-P-71, received
Jan 25, 1972 under 476-2004; prepared in cooperation with Jenson
Brothers, submitted by Stauffer Chemical Co., Richmond, Calif;
CDL:003867-H)

00022175 Blakemore, C.; Thornhill, B.; Talbert, R.; et al. (1967) Bed-Over,
Bed-Up, and PPl Summary of All Eptam 6E Data on Sweet Potatoes
in the Southwest United States. (Unpublished study received
Dec 8, 1967 under 476-1198; prepared in cooperation with Univ.
of Arkansas Exp. Farm and others, submitted by Stauffer Chemical
Co., Richmond, Calif.; CDL:003737-A)



00032565 Dickel, C.P.; Kappos, S.; Hardman, N.; et al. (1974) Devrinol +
Tillam (Tank Mix) on Tomatoes in California: Barnyardgrass Con-
trol Summary. (Unpublished study received Dec 17, 1974 under
476-2150; prepared in cooperation with Pure-Gro and Fresh Pic,
submitted by Stauffer Chemical Co., Richmond, Calif.; CDL.:
028421-B)

00023052 Holstun, J.T., Jr. (19??) Recent developments for future weed con-
trol. Without Title} ? (? }: ? . (pp. 15-17 only; also~In~un-
published submission received Jun 20, 1967 under 476-1198; sub-
mitted by Stauffer Chemical Co., Richmond, Calif.; CDL:003736-E)

00026322 Chappell, W.E. (1965) Efficacy Study of R-1910 6E on Various
Crops|: Test No. H-73-V-66. (Unpublished study received Jun 26,
1967 under 7F0621; prepared in cooperation with Univ. of Oregon,
submitted by Stauffer Chemical Co., Richmond, Calif.; CDL:
090811-D)

00028471 Stauffer Chemical Company {1979) Efficacy Data for Prefar 4E on
Soybeans and Pumpkins!. (Unpublished study received Apr 3,
1980 under 476-2004; CDL:242147-A)

00028818 Pryor, P.; Arneklev, D.; Baker, R.; et al. (1966) Summary Analysis
of Field Test Data for Prefar Applied Pre-plant Incorporated to
Cotton in the United States. (Unpublished study received Jan
25, 1972 under 476-2004; prepared in cooperation with U.S. Agri-
cultural Research Service and others, submitted by Stauffer
Chemical Co., Richmond, Calif.; CDL:003867-A)

00028823 Dumlao, S.; Vierra, M. (1970) Efficacy Data for Prefar on Various
Crops]|: Test No. H-66-Se-70. (Unpublished study including FSDS
nos. H-152-SE-70, H-117-SE-70 and H-172-SE-70, received Jan 25,
1972 under 476-2004; prepared in cooperation with Purex Co.,
submitted by Stauffer Chemical Co., Richmond, Calif.; CDL:
003867-F)

00028824 Lake, B.H.; Christain, H.D.; Adams, B.; et al. {1971) Herbicide
Field Test Data Sheet: Test No. H-81L-71. (Unpublished study
including test nos. H-80L-71, H-79L-71 and H-78L-71, received
Jan 25, 1972 under 476-2004; submitted by Stauffer Chemical Co.,
Richmond, Calif.; CDL:003867-G)

00034890 Sweet, R.; Talbert, R. (1969) Field Performance Summary: Pretar
4E Applied to Winter Squash. {(Unpublished study received Feb
11, 1970 under 1F1006; submitted by Stauffer Chemical Co., Rich-



mond, Calif.; CDL:091745-A)

00029349 Anderson, M.; Barnes, J.; Kief, D; et al. (1974) Weed Control in
Turf|. (Unpublished study received Jun 12, 1975 under 476-1897;
prepared in cooperation with Univ. of Rhode Island and others,
submitted by Stauffer Chemical Co., Richmond, Calif.; CDL:
110594-A)

00028822 Nuarhart, J.; Hachadorian, K.; Bayes, G.; et al. (1971) Crop Resi-
due Report: FSDS No. B-1098. (Unpublished study including FSDS
nos. B-1747, A-0214, B-0636..., received Jan 25, 1972 under 476-
2004; prepared in cooperation with Texas A & M Univ. and Univ.
of Kansas, submitted by Stauffer Chemical Co., Richmond,
Calif.; CDL:003867-E)

00028826 Benson, A.; Noll, C.J.; Wilson, H.P.; et al. {1971) Efficacy Data
for Prefar on Cucumbers|: Test No. H-45-DB-68. (Unpublished
study including published data and test nos. H-439-B-69, H-454-
B-69, H-286-JW-69..., received Jan 25, 1972 under 476-2004; pre-
pared in cooperation with North Carolina State Univ., Dept. of
Horticultural Science and others, submitted by Stauffer Chemical
Co., Richmond, Calif.; CDL:003867-J)

00034006 Hobbs, K.B.; Lake, B.H.; Gainier, E.; et al. (1972) Tests with
Prefar 4E + Cotoran 80W and Other Chemicals--Cotton}. (Unpub-
lished study received Jul 20, 1973 under 476-2004; submitted by
Stauffer Chemical Co., Richmond, Calif.; CDL:008289-B)

00028819 Fischer, B.; Rewis, C.; Whitworth, W.; et al. (1971) Efficacy Data
for Prefar on Various Crops]: Test No. H-179-SE-71. (Unpub-
lished study including test nos. H-210JW71, H-69-Se-69, H-101-L-
69..., received Jan 25, 1972 under 476-2004; prepared in cooper-
ation with Helena Chemical Co. and others, submitted by Stauffer
Chemical Co., Richmond, Calif.; CDL:003867-B)

00041939 Agamalian, H.; Bailey, A.; Whitworth, W.; et al. {1968) Study on
the Efficacy of Prefar 4E on Lettuce and Other Vegetables].
(Unpublished study including test nos. H-17-SE-65, H-11-SN-65,
H-14-SE-65..., received Apr 24, 1968 under 476-2004; prepared in
cooperation with New Mexico State Univ., Agricultural Services,
submitted by Stauffer Chemical Co., Richmond, Calif.; CDL:
094775-A)

00093575 Stauffer Chemical Company (1966) Prefar Compound Performance Re-

ports. (Compilation; unpublished study received Mar 13, 1967
under 7F0581; CDL:090744-A)



00093583 Stauffer Chemical Company (1965) Efficacy of Prefar--Various
Crops|. (Compilation; unpublished study received Mar 13, 1967
under 7F0581; CDL:090744-1)

00028821 Whitworth, W.; Talbert, R.; Marini, D. (1970) Efficacy Data for
Prefar on Various Crops|: Test No. H-101-L-69. (Unpublished
study including test no. H-163-L-70, H-16-SK-70 and H-137-SE-
70..., received Jan 25, 1972 under 476-2004, prepared in coop-
eration with Univ. of Arkansas, submitted by Stauffer Chemical
Co., Richmond, Calif.; CDL:003867-D)

00065157 Stauffer Chemical Company (19717?) Herbicide Field Test Data Sheet.

(Compilation; unpublished study received Jul 20, 1971 under
1F1084; CDL:093397-A)



APPENDIX 2

HALF-LIFE OF BENSULIDE IN SOILS



BENSULIDE DEGRADATION IN SOILS
Half-lives were estimated using the Microsoft Excel 97 TREND function.
The first-order half-life was defined as the time when log(50% day 0) concentration is reached.

Aerobic soil metabolism study (accepted by EPA). PMS-219, MRID 40460301
Sorrento loam, OM = 2.5%

Day % Applied log % :
84.99 1.9293678 log 50% day O 1.628338

3 77.35 1.8884603 1st-order t1/2 374.4625 FORECAST function
7 78.64 1.8956435 374.4625 TREND function

14 76.16 1.8817269 correlation coeff. -0.960808

30 72.56 1.8606973

60 70.85 1.85033989

91 71.9 1.8567289

120 69.15 1.8397922

179 68.2 1.8337844

270 49.27 1.6925826

360 43.81 1.6415733

Confined crop rotation study (accepted by EPA}). RR 91-0818, MRID 42578002
Visalia sandy loam, 0.9% OM

Day % Applied log %
0 90.22 1.9553028 log 50% day O 1.654273
30 84.79 1.9283446 1st-order t1/2 48.95547
120 1.89 0.2764618 correlation coeff. -0.831804

360 1.34 0.1271048

Terrestrial field dissipation study (upgradeable): GOWN-8318, MRID 44297001
Norfolk sandy loam, ~1% OM, pre-plant treatment to cabbage

anagaldue_(nnmllmmm

4.00 0.6020600 log 50% day 0O 0.30103

2 3.67 0.5646661 1st-order t1/2 97.41706

5 4.38 0.6414741 correlation coeff. -0.958005
13 3.96 0.5976952
29 3.95 0.5965971
62 3.97 0.5887905
90 3.94 0.5954962
182 0.30 -0.5228787
362 0.23 -0.6382722
546 0.05 -1.3010300
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Field dissipation on bare ground, Prefar 4-E: RR 87-112, MRID 405343905
silt loam, OM = 0.7%; 0-12" residues added

QayBQSIQuﬂpum)ng.unm

3

7
14
28
61
91
154

2.78 0.4440448 log 50% day 0 0.143015
3.52 0.5465427 1st-order t1/2 25.01276
2.15 0.3324385 correlation coeff. -0.972426

3.03 0.4814426
1.48 0.1702617
0.23 -0.6382722
0.15 -0.8239087
eliminated: no detectable residues

Field dissipation on bare ground, Prefar 4-E. RR 87-116, MRID 40534906
silt loam, OM = 0.5%; 0-12" residues added

anBﬂﬂdumnm)log_pnm

3

7
17
27
55
87
168
280
363

9.84 0.9929951 log 50% day O 0.681965
414 0.6170003 1st-order t1/2 4776564
2.76 0.4409091 correlation coeff. -0.884513

425 0.6283889

2.84 0.4533183

0.49 -0.309804

0.34 -0.468521

024 -0.619789
eliminated: no detectable residues
eliminated: no detectable residues

Page 2



Field dissipation on turf, Betasan 4-E: RR 87-115, MRID 40534901
silt loam, OM = 0.5%; 0-12" residues added

Daxﬁﬁsmue_mnm)m_mm

6.26 0.7965743 log 50% day 0 0.495544

3 5.82 0.7649230 1st-order t1/2 47 58565

7 4.36 0.6394865 correlation coeff. -0.849544
17 4.3 0.6334685
27 3.58 0.5538830
55 1.87 0.2718416
87 2.15 0.3324385
112 2.38 0.3765770

0 7.44 0.8715729 log 50% day 0 0.570543

3 1.67 0.2227165 1st-order t1/2 34.40962

7 6.31 0.8000294 correlation coeff. -0.861037
14 476 0.6776070
28 1.39 0.1430148
56 3.03 0.4814426
104 3.26 0.5132176
115 0.85 -0.0705811
168 0.84 -0.0757207
201 1.24 0.0934217
273 0.5 -0.3010300
364 0.23 -0.6382722

Field dissipation on turf, Betasan 4-E: RR 87-109, MRID 40534902
silt loam, OM = 0.7%; 0-12" residues added

an BﬁsLdue_(pnm) log ppm :
6.42 0.8075350 log 50% day 0 0.506505

3 4.72 0.6739420 1st-order t1/2 31.61419
7 5.2 0.7160033 correlation coeff. -0.956853
31 3.49 0.5428254
61 2.54 0.4048337
91 0.71 -0.1487417

Field dissipation on turf, Betasan 12.5-G: RR 89-008B, MRID 11694202
Foster fine sandy loam, OM = 0.7% (cf. p. 11, 16)

Daxﬁeﬁuue_(npmllcnmm

3.80 0.5797836 log 50% day 0 0.278754

1 2.70 0.4313638 1st-order t1/2 6.166881

7 0.70 -0.1549020 correlation coeff. -0.803176
30 0.50 -0.3010300
57 0.20 -0.6989700

0 2.80 0.4471580 log 50% day 0 0.146128

1 2.40 0.3802112 1st-order t1/2 33.1698

6 7.00 0.8450980 correlation coeff. -0.899908
28 2.50 0.3879400
62 0.30 -0.5228787
93 0.30 -0.5228787
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Field dissipation on turf, RR 87-108, MRID 40934904
silt loam, OM = 0.7%,; 0-12" residues added
Day Residue (ppm) log ppm

0 6.69 0.8254261 log 50% day 0 0.524396
3 6.5 0.8129134 1st-order t1/2 42.39313
7 8.86 0.9474337 correlation coeff. -0.880413
14 6.42 0.8075350

31 7.71 0.8870544

61 412 0.6148972

92 0.73 -0.1366771

Field dissipation on turf, Betasan 12.5-G: RR 87-107, MRID 40534903
silt loam, OM = 0.6%; 0-12" residues added

anBesuiue_(nnm)lQuum

0.33 -0.4814861 log 50% day 3

0.113943

3 3.89 0.5899496 1st-order t1/2 31.19212 invalid result
7 2 0.3010300 correlation coeft. 0.125916
14 3.54 0.5490033

28 2.52 0.4014005

56 1.4 0.1461280

127 2.2 0.3424227

0 10.17 1.0073210 log 50% day O 0.70629
3 10.47 1.0199467 1st-order t1/2 49.44100
7 3.78 0.5774918 correlation coeff. -0.65277
14 6.73 0.8280151

28 2.13 0.3283796

49 6.23 0.7944880

79 4.64 0.6665180

108 1.83 0.2624511

140 3.62 0.5587086

167 2.08 0.3180633

Field dissipation on turf, Betasan 4-E: RR 89-044B, MRID 11694201
sandy loam, 1.1% OM (cf. p. 9, 14)

Day Residue (ppm)  log ppm

0 0.13 -0.8860566 log 50% day 0 -1.124939
1 0.11 -0.9586073 1st-order t1/2 -5.785561 invalid result
7 0.29 -0.5376020 correlation coeff. 0.986899

30 1.5 0.1760913
0 0.31 -0.5086383 log 50% day 0 -0.809668
1 0.34 -0.4685211 1st-order t1/2 -7.50376 invalid result
8 1.12 " correlation coeff. 0.999738

31 0.14
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Half-life (days)

374.46 bare ground/lab studies 110.13 mean
48.96 151.75 S.D.
97.42
25.01

4.78
47.59 turf studies 34.97 mean
34.41 1454 SD.
31.61
6.17
33.17
42.39
49.44
all studies 56.55 mean
99.94 SD.
38.4 median
(excluding soil metabolism study): 17.17 mean
25.01 S.D.
34.41 median
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